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Abstract.   This paper adopts the Smoothed Particle Hydrodynamics (SPH) open-source code SPHinXsys 
to study the solitary wave interaction with coastal structures. The convergence properties of the model in terms 
of particle size and smoothing length are tested based on the example of solitary wave propagation in a flat-
bottom wave flume. After that, the solitary wave interactions with a suspended submerged flat plate and deck 
with girders are studied. The wave profile and velocity field near the surface of the structures, as well as the 
wave forces exerted onto the structures are analyzed. 
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1. Introduction 

 

Coastal structures such as breakwaters, coastal docks and coastal bridges play significant roles 

in protecting the coastal areas and underpinning the economy. In practice, it is crucially important 

to design these structures properly such that they can survive under the actions of disastrous waves. 

Tsunami is a kind of disastrous wave that possesses tremendous energy and can cause serious 

damage to coastal structures. In this context, this paper studies the interaction between coastal 

structures and solitary wave, which resembles tsunami in terms of the key properties. 

For investigating wave-structure interaction problems, the Computational Fluid Dynamics (CFD) 

modelling has been becoming prevailing due to the rapid development of computer hardware and 

numerical algorithms. Numerical models can be generally categorized into the mesh-based and 

meshless methods according to the way of discretizing the computational domain. A family of 

meshless methods is the so-called Lagrangian particle method that possesses advantageous features 

in dealing with large deformation and moving interface. According to how fluid pressure is solved, 

the particle methods are grouped into weakly-compressible methods and projection-based methods 

(imposing incompressibility strictly). The most famous and commonly-used method in the former 

group is the Smoothed Particle Hydrodynamics (SPH) (Amicarelli et al. 2020, Domínguez et al. 

2021, Hérault et al. 2010, Kazemi and Luo 2022, Lyu et al. 2022, Monaghan 1994, Zhang et al. 

2021a), while the latter group includes the Moving Particle Semi-implicit (MPS) method (Khayyer 

and Gotoh 2011, Koshizuka et al. 1998), Incompressible Smoothed Particle Hydrodynamics (ISPH) 
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